Key indicators: single-crystal X-ray study; T = 293 K; mean (P-P) = 0.001 Å; disorder in main residue; R factor = 0.018; wR factor = 0.042; data-to-parameter ratio = 23.4.
Related literature
For background to and structures of related polyphosphides, see : Bawohl & Nilges (2009) ; Dommann et al. (1989) ; Edmunds & Qurashi (1951) ; Lange et al. (2008) ; Mö ller & Jeitschko (1981) ; Olofsson (1965) ; Zanin et al. (2003) . For background to the extinction correction, see : Becker & Coppens (1974) .
Experimental
Crystal data (Lange et al., 2008) . The asymmetric unit is built up by two mixed-occupied Ag/Zn sites and four P sites. Both Ag/Zn sites are tetrahedrally coordinated by four P atoms featuring bond lengths of 2.4386 (7) to 2.5432 (7) Å. The bond lengths of the (Ag1/Zn1) site to phosphorus range from 2.4386 (7) to 2.4836 (7) Å while slightly longer bond lengths of 2.4551 (7) to 2.5432 (7) Å are observed for (Ag2/Zn2).
This finding is consistent with the higher amount of zinc on the (Ag1/Zn1) site leading to somewhat shorter bond lengths.
For comparison, Zn-P bond length range from 2.36 to 2.40 Å in ZnP 2 (Zanin et al., 2003) and ZnP 4 (Dommann et al., 1989 ) while common Ag-P distances in polyphosphides are observed from 2.47 to 2.61 Å in Ag 3 P 11 (Möller & Jeitschko, 1981) and 2.50 to 2.69 Å in AgP 2 (Olofsson, 1965) , respectively. Mixed-occupied Ag/Zn sites are not uncommon and are observed, for example, in intermetallic phases like Ag 4.5 Zn 4.5 (or better AgZn; Edmunds & Qurashi, 1951 ). All P-P distances in Ag 3.73 (4) Zn 2.27 (4) P 16 , ranging from 2.1909 (9) to 2.2328 (9) Å, are within the expected range for polyphosphides (Bawohl & Nilges, 2009 ).
Ag 3.73 (4) Zn 2.27 (4) P 16 was prepared by reaction from the elements Ag (ChemPur, powder, 99.9%), Zn (Sigma-Aldrich, pices, 99.9%), and P (ChemPur, powder, 99.999%) in the stoichiometric ratio of 4:2:16 in a 500 mg batch. As mineralizing agent, 10 mg AgI (ChemPur, powder, 99.9%) per 500 mg total sample weight was added. The reaction was carried out in evacuated ampoules in a muffle furnace at 823 K during 14 days using a heating ratio of 70 K/h. The sample was cooled down slowly at a rate of 5 K/h. For X-ray powder phase analyses a fraction of the sample was ground. Phase purity has been substantiated. Single crystals of suitable size for a single-crystal structure determination could be separated from the bulk phase. The sample was stable under atmospheric conditions for months.
Refinement
The mixed-occupied Ag/Zn sites are located on Wyckoff positions 4e and 8f. The refinement of the Ag and Zn content was constrained to an overall full occupancy according to the sum of the two elements, each of them located on the same coordinates and with the same displacement parameters. The ratio of the two elements has been refined unrestricted. The crystal structure of Ag 3.73 (4) Zn 2.27 (4) P 16 , viewed along the c axis. The mixed Ag/Zn sites are drawn in turqueous and P atoms in blue, respectively. The displacement ellipsoids are shown at the 90% probability level.
Computing details

Silver zinc hexadecaphosphide
Crystal data Extinction correction: B-C type 1 Gaussian isotropic (Becker & Coppens, 1974) 
